Membrane transport in cells is a fundamental biological process that is mediated by various channels, pumps and transporter proteins. AcrB is a major multidrug efflux transporter in gram-negative bacteria, which confer multidrug resistance. AcrB transports a wide variety of drugs or toxic compounds directly out of the cells driven by proton motive force. Now we solve the crystal structures of AcrB with and without substrates. The AcrB-drug complex consists of asymmetric three protomers, each of which has different conformation corresponding to one of the three functional states of the transport cycle. Bound substrate was found in the periplasmic domain of one of the three protomers. The voluminous binding pocket is aromatic and allows multi-site binding. The structures show that drugs are presumably exported by a three-step functionally rotating mechanism in which drugs undergo ordered binding change.
. Close up views of the extrance for substrate incorporation in three different transport states, viewed from slightly diagonally below to the side of the molecule. Three protomers are superposed using the least-squares superposition. The movable "valve" region above TM8 and PC2 subdomain are represented by a deep colour, and the remaining main chain tracings are more transparent. The entrances for substrate are indicated as dotted circle. Fig. 6 . The novel drug translocation pathway for AcrB. Bound minocycline in the "binding" protomer is shown in a CPK representation. The inner cavities inside the periplasmic region of AcrB viewed from the side parallel to the membrane plane as Fig. 2(a) . The chicken-wire presentation is the solvent accessible inner cavity of the AcrB. For clarity the "access" protomer is removed. Allows indicate the substrate translocation pathways from inside of the cell (on the "binding" protomer) and the to outside of the cell (on the "extrusion" protomer). Fig. 7 . Structure with a slab ( 23 ) of the transmembrane domain viewed from the periplasmic side. The side chains of three functionally essential charged residues, Asp407, Asp408 and Lys940, and functionally important residue Thr978 are shown in a ball-and-stick representation. Colours of the protomers are also the same as in Fig. 1 . The label Roman numbers indicate the transmembrane helix numbers. 
